I -INTRODUCTION Ceria -Zirconia s o l i d s o l u t i o n s a r e known t o d i s p l a y e i t h e r a f l u o r it e type of s t r u c t u r e , based on t h e c e r i a c r y s t a l l a t t i c e , o r another u n i t c e l l symmetry, based on t h e t e t r a g o n a l ( t ) o r monoclinic (m) z i rconia polymorphs, depending on t h e temperature and r e l a t i v e amount of t h e two oxides / I -3 / .
These s o l i d s o l u t i o n s ' encounter a growing i n t e r e s t among t h e s c i e n t i f i c and t e c h n o l o g i c a l commdnities, because of t h e i r p o t e n t i a l use a s a high s t r e n g t h / 4 / and e l e c t r c o n d u c t i v e ceramics / 5 / ,
Recently, a r e v i s e d phase diagram of t h e system Z r O --CeO . below 1400°C 2 2 was proposed, using hydrotherml techniques i n order t o a c c e l e r a t e r ea c t i o n r a t e s a t low temperatures / 6 / .
With r e g a r d t o t h e previously r e p o r t e d diagrams, t h i s new i n v e s t i g a t i o n d i s c l o s e d an e u t e c t o i d decomposition of t h e s o l i d s o l u t i
o n based on t h e t e t r a g o n a l z i r c o n i a type of s t r u c t u r e between 1000 and 1100°C. The two outcoming phases were t h e monoclinic and cubic s o l i d s o l u t i o n s . In t h e d i s c u s s i o n it has been pointed o u t t h a t o t h e r a u t h o r s has found and r eported a t e t r a g o n a l s o l i d s o l u t i o n s t a b l e down t o room temperature/l-3/ o r s l i g h t l y above it / 4 / . This was j u s t i f i e d on t h e b a s i s of t h e l a r g e excess energy necessary f o r t h e e u t e c t o i d r e a c t i o n t o t a k e place. Where a s t h e ( t ) -(m) transformation, d i f f b s i o n l e s s , needs only a much small e r anount of energy.
S i n t e r i n g r a t e and d i f f u s i o n c o e f f i c i e n t s of t h e Ce(+4) and Z r ( + 4 ) i o n s have been evaluated i n t h e 1 6 mol % c e r i a -z i r c o n i a s o l i d s o l u t i o n with t e t r a g o n a l symmetry preserved throughout t h e whole experimental p e r i o d , which l a s t e d s e v e r a l hours, a t e l e v a t e d temperatures / 7 / .
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1986173
This work was undertaken t o study t h e behaviour of t h e two oxides mixt u r e s above 1400°C. Although t h i s l a t t e r temperature was n o t exceeded, during t h e hydrothermal i n v e s t i g a t i o n s of Tani e t a1.,/6/it i s assumed t h a t two phases a r e s t a b l e up t o 1600°C: t h e cubic f l u o r i t e type s o l i d s o l u t i o n , based on t h e c e r i a s t r u c t u r e , and another based on t h e t e t r agonal z i r c o n i a .
The temperature of 1600°C was reached during t h e d r y -f i r i n g s performed t o prepare t h e s i n t e r e d samples. The c e r i a c u b i c type s t r u c t u r e was found t o extend from t h e 100 t o t h e 4 0 rnol % c e r i a c o n c e n t r a t i o n / 6 / .
The r e s u l t s obtained i n t h e p r e s e n t i n v e s t i g a t i o n i n d i c a t e t h a t a d i f f er e n t phase could be obtained i f a not-quenching c o o l i n g r a t e was a p p l ied t o samples f i r e d a t 1450 -1600°C and c o n t a i n i n g 60-20 rnol % c e r i a .
I1 -EXPERIMENTAL METHODS
Samples were prepared by wet m i l l i n g Zr02 -CeO powders, of commercial o r i g i n , f o r two days i n a g a t e b a l l m i l l s .
The 2 d r i e d samples were pressed i n t o d i s k s which were f i r e d i n an e l e c t r i c furnace up t o t h e soaki n q temperature, i n a i r , a t 10°C/min.
The specimens were k e p t 24 h a t 1450°C, 15 h a t 1500°C, 12 h a t 1550°C and 6 hours a t 16'0O0C.
The c o o l i n g s t e p , which was named "non-equilibrium", followed t h e natur a l c o o l i n g r a t e of t h e furnace: on averaqe about I0C/sec between t h e soaking temperatures and 900°C. A t t h a t moment t h e samples were quenched down t o room temperature t o be examined by X-ray d i f f r a c t i o n analysis (XRD) and scanning e l e c t r o n microscopy (SEMI.
I n order t o r e v e a l t h e m i c r o s t r u c t u r e , a f t e r diamond p o l i s h i n g , a t h e rmal e t c h i n g of about 1 hour a t 1600°C was a p p l i e d t o t h e samples.

I11 -RESULTS AND DISCUSSION
The r e s u l t s a r e summarized i n Fig. 1 (a-b-c-d 
) which r e p o r t s t h e d(hk1) values of t h e cubic f l u o r i t e s t r u c t u r e , l a b e l l e d ( 4 2 2 ) , (51 1 -333).
The compositians ranged from t h e pure Ce02 t o t h e 30 rnol % Ce02-70 mol% Z r O mixture. The recorded 'Id" v a l u e s were observed t o decrease with de-2 c r e a s i n g CeO concentration. However, they became c o n s t a n t f o r Ce02 cont e n t lower than 60 rnol % value a t 1 450°C.
The c o n s t a n t values of t h e ( h k l ) spacings a t 1450" C i n d i c a t e d t h a t a two-phase region was encountered, a s expected on t h e b a s i s of t h e phase e q u i l i b r i u m diagram. The o t h e r e q u i l i b r i u m phase turned o u t t o be t h e s o l u t i o n , based on t h e t e t r a g o n a l z i r c o n i a (TZ")
, c o n t a i n i n g about 1 8 -2 0 mole% c e r i a . The (224) and (422-242) peaks appeared a t 1.065 and a t 1.055 A, r e s p e c t i v e l y , with minor d i f f e r e n c e s a t t h e o t h e r temperatures. What was unexpected was t h e s p l i t t i n g of t h e cubic f l u o r i t e d i f f r a c t i o n peaks i n t o two o r t h r e e o t h e r l i n e s , a s r e p o r t e d i n Fig. 1 . The new lin e s became c o n s t a n t f o r CeO c o n t e n t lower than 55 mol % a t 1500°C, 45 mol% a t 1550°C, 40 mol% a t 2 1 6 0 0 0~. An u n c e r t a i n t y of + 1 mol% i s estimated.
A t c o n c e n t r a t i o n s lower than 60 mol% c e r i a , t h e ( h k l ) l i n e s of samples f i r e d above 1 45 0 O C , became more and more splittedshe s p l i t t i n g increased with i n c r e a s i n g f i r i n q temperature.
The r e p o r t e d "d" spacings a r e somewhat l a r g e r than t h e above mentioned TZO v a l u e s , i n agreement with t h e higher c e r i a concentration. They indic a t e t h a t t h e phase with t h e f l u o r i t e type s t r u c t u r e has undergone a deformation, outcoming i n t o a new, metastable phase which has been considered of t e t r a c~o n a l symmetry and named T Z ' .
Since a "not-quenching" cooling r a t e of about I0C/sec was a p p l i e d , t h e cubic f l u o r i t e s t r u c t u r e could n o t be frozen i n t h e sample a t room temp e r a t u r e . On t h e o t h e r hand, t h i s l a t t e r could n o t develop a t r u e phase s e p a r a t i o n , a b l e t o d e l i v e r both t h e t e t r a g o n a l ( T Z O ) and t h e c e r i a -r i c h phase.
I t i s worth mentioning t h a t a s h o r t treatment below 1450°C of t h e T Z '
samples, r e s t o r e d t h e expected t e t r a g o n a l TZO and t h e CCF cubic phases.
I n o r d e r t o r e v e a l t h i s new phase, SEM imaqes were obtained on samples c o n t a i n i n g 60 and 40 mol % c e r i a , which e x h i b i t e d t h e f l u o r i t e and t h e TZ' phase s t r u c t u r e r e s p e c t i v e l y . Their m i c r o s t r u c t u r e s a r e r e p o r t e d i n Fig. 2 and 3 . The f i n e grooves a r e Iue t o t h e thermal e t c h i n g and a r e made e v i d e n t by t h e t i l t i n g of tire samples under t h e microscope. 
